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1. Z ANetAppZiE4ELL « TEEHIRASHINetApp Astra Control Center o = E5E B ~ 2478t ENetApp
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2. B fEtar ball Xt TIFE SRS ERFREERNERIK

[netapp-user@rhel7 ~]$ tar -vxzf astra-control-center-
21.12.60.tar.gz
[netapp-user@rhel7 ~]1$ cd astra-control-center-21.12.60

3. FRZIE A  sB5AEAstra Control CenterBR R E| IR E &R o K a LIEEIEEADockergPodmani
HITEBIEE - ST IR EEMERIEREA o
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Podman

a. e EFQDNEL RS /ML 2/ ER L BELBIRITEH NEXEE -

[netapp-user@rhel’7 ~]$ export REGISTRY=astra-
registry.apps.ocp-vmw.cile.netapp.com/netapp-astra

b. AR o

[netapp-user@rhel”7 ~]$ podman login -u ocp-user -p password
-—-tls-verify=false astra-registry.apps.ocp-vmw.cie.netapp.com

MRE(EA Tkubeadminy FEREBEALNEE R « HERAEN « MIEE
@ 15 podmanZE A-u ocp-user-ptERt—tIS-VERIF={Rastra-registry.apps.ocp-
vmw.cie.netapp.com’] ©°

(D FE ~ BRI IRFBIRE « I5kERRESN/EEREREAE BURN
CESHEHAMRER ~ RARERRBIRFOEREAZE °

C. EIIShelis<HBIEE « ARK TIIABRAHS -

[netapp-user@rhel7 ~]$ vi push-images-to-registry.sh

for astralImageFile in $(ls images/*.tar) ; do

# Load to local cache. And store the name of the loaded
image trimming the 'Loaded images: '

astralImage=$ (podman load --input ${astralmageFile} | sed
's/Loaded image(s): //')

astraImage=$ (echo ${astraImage} | sed 's!localhost/!!")

# Tag with local image repo.

podman tag ${astralmage} S${REGISTRY}/S${astralmage}

# Push to the local repo.

podman push ${REGISTRY}/S$S{astralmage}
done

MREHERER R ZEENEE « s5AREESheli5E <5 ~ M ¥ podmanitEix
8% podman push $zF fZ=/$ (ECAECA$astraImage | sed 's/V]\+//') -TLS
-VERIFE=fi21 f#F -TLS-VERIFY] °

d. FERRERATNITE

[netapp-user@rhel”7 ~]$ chmod +x push-images-to-registry.sh



€. H{TSheliE<HE o

[netapp-user@rhel”7 ~]$ ./push-images-to-registry.sh



Docker

a. e EFQDNEL RS /ML 2/ ER L BELBIRITEH NEXEE -

[netapp-user@rhel’7 ~]$ export REGISTRY=astra-
registry.apps.ocp-vmw.cile.netapp.com/netapp-astra

b. AR o

[netapp-user@rhel7 ~]$ docker login -u ocp-user -p password
astra-registry.apps.ocp-vmmw.cie.netapp.com

MRIEHFER Tkubeadminl EREZATLAEE R  BEAENMIERS-
@ docker login-u ocp-user-ptttastra-registry.apps.ocp-
vmw.cie.netapp.com’] ©

(D BE ~ BHORTUEIRFIRE - 5KE ﬁ’:.ﬁiﬁ%%%ﬂ/‘i’*fﬂﬁﬁ%%ﬁ@ (BURE
CESHEHAMRER ~ RARERRBIRFOEREAZE °

C. EIIShelis<HBIEE « ARK TIIABRAHS -

[netapp-user@rhel7 ~]$ vi push-images-to-registry.sh

for astralImageFile in $(ls images/*.tar) ; do

# Load to local cache. And store the name of the loaded
image trimming the 'Loaded images: '

astralmage=$ (docker load --input S${astralmageFile} | sed
's/Loaded image: //'")

astraImage=$ (echo ${astraImage} | sed 's!localhost/!!")

# Tag with local image repo.

docker tag ${astralmage} S$S{REGISTRY}/${astralmage}

# Push to the local repo.

docker push ${REGISTRY}/S${astralImage}
done

d. BIEEREAFTNITE

[netapp-user@rhel’7 ~]$ chmod +x push-images-to-registry.sh

e. #H1TSheli5<HE ©



[netapp-user@rhel7 ~]$ ./push-images-to-registry.sh

4 SERIFARESEOAAREHEIRE - SEMESRTLSBE L 0ponShniDs:  BBIEEH -

A fE

FATLSRs&7Eopenshift-configinfa ZE IR I AHREHIFE ~ WAS EIEMEREMGAAR « BRENAEE

E’J ,”5\ ig °

[netapp-user@rhel7 ~]$ oc create configmap default-ingress-ca -n
openshift-config --from-file=astra-registry.apps.ocp
-vmw.cile.netapp.com=tls.crt

[netapp-user@rhel”7 ~]$ oc patch image.config.openshift.io/cluster
--patch '{"spec":{"additionalTrustedCA":{"name":"default-ingress-
ca"lt}l}' —-—-type=merge

SRS OpenShiftPI AP SRS S A (1R (ERAOTRTLS BaBEmREER « T
() me—ESEEERERRBEIRLTE - SERADRERMIUES « CALUER

< ToccExtract secret /E&H23-ca --keys=ls.crt -n openshift-inemit-opoperers) ©

5. ZAstra Control CenterfZ2i7an$4ZEf TNetApp-acc operator] ©

[netapp-user@rhel’7 ~]$ oc create ns netapp-acc-operator

namespace/netapp-acc-operator created

6. (EATNEERIEIIME ~ B A NetApp-acc operator] #p%ZERIAYBREREEE o

[netapp-user@rhel7 ~]$ oc create secret docker-registry astra-
registry-cred --docker-server=astra-registry.apps.ocp
-vmw.Ccle.netapp.com --docker-username=ocp-user --docker
-password=password -n netapp-acc-operator

secret/astra-registry-cred created
7. (ERREESEEFEES ARed Hat OpenShift GUIERES o

%Perspectlve (3B1R) ThFIERFEEZEAdDministrator (BIEE
9. BEE NEEF) > NEEFHIE - ABRESAstra o



Rz Administrator

Home

Operators

OperatorHub

Installed Operators

10. 3EHY NetApp-acc operator] 71 « FA%3E—TF Tinstall (Z4E) | o

<§}_ netapp-acc-operator

211

Install

-1provided by NetApp

Latest version Astra Control is an application-aware data management solution that manages, protects and moves
2112.63-1 data-rich Kubernetes workloads in both public clouds and on-premises.

Capability level Astra Control enables data protection, disaster recovery, and migration for your Kubernetes workloads,

® Basic Install leveraging NetApp's industry-leading data management technology for snapshots, backups, replication
I

and cloning.

) Rl Lifmepes How to deploy Astra Control

Refer to Installation Procedure to deploy Astra Control Center using the Operator.

Provider type Documentation

Certified Refer to Astra Control Center Documentation to complete the setup and start managing applications.
Provider

NetApp

1. #Install Operator (Z$IR(EE) BEL - ERFMATERSH ~ A%IE—T lnstall (%) |
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OperatorHub ¥ Operator Installation

Install Operator

Install your Operator by subscribing to one of the update channels to keep the Operator up to date. The strategy determines either manual or automatic updates.

Update channel * netapp-acc-operator

O alpha provided by NetApp

@ stable Provided APls

Installation mode * (il=® Astra Control Center

@ All namespaces on the cluster {default) AstraControlCenter is the Schema for

Operator will be available in all Namespaces. the astracontrolcenters API

This mode is not supported by this Operator

Installed Namespace *

@ netapp-acc-operator {Operator recommended) -

A\ Namespace already exists

Mamespace netapp-acc-operator zlready exists and will be used. Other users can already have access to this
namespace.

Approval strategy *
@ Automatic
) Manual

Install Cancel

12. EFIRERERETM

netapp-acc-operator
2112.63-1 provided by NetApp g

Installing Operator

InstallWaiting: installing: waiting for deployment acc-operator-controller-manager to
become ready: Waiting for rollout to finish: O of 1 updated replicas are available...

The Operator is being installed. This may take a few minutes.

View installed Operators in Mamespace netapp-acc-operator

Fal

13. —Bi%fF 53%

4

HBEZE View operator] (HfRIZ1ER) o

pil
W3
W



@ netapp-acc-operator
2112.63-1 provided by NetApp

Installed operator - ready for use

View Operator View installed Operators in Namespace netapp-acc-operator

14. SR 14— T 12L& Astra Control Centerfy Create Instance) (EBILHITIERE) -
Installed Cperators » Operator details
netapp-acc-operator
2112.63-1 provided by NetApp
Details YAML Subscription Events  Astra Control Center

Provided APls

@ Astra Control Center

AstraControlCenter is the Schema for

the astracontrolcenters AP

@ Create instance

15. 1% CreateZEAM) REMNL « A% —T Creates (EiL) o

a. (A]#E) #REBAstra Control Center#iiT{EIRE 78 o

b. (FIiE) RYAERABEEXIE - BERE TBEXIE et
C. #iAAstra Control CenterflJFQDN o

d. & AAstra Control Centerh7s ; TE:R & RERERHFTHRAS ©

11
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e. B AAstra Control CenterfyiR A 2 fBFIEIES X MAER  HlUNRF ~ HERFMBEFEHUL o
f. & A VolumeBlUXREAI « FEFZ AR o

g- £ TmageZ &k F « BIATERAIFQDNIA RS RS HEX B S 8 iR AV AE B s (TELLEEHIF

# Tastra-registry.apps.ocp-vmw.cie.netapp.com/netapp-astra’] ) ©
h. MRICEAFERINEE « BT BREER BRPBARERTE
i. 2T Astra Control Center&/RRHIHIIEIFTEEIA o
. MREERPVCSHETEIFTARF TR L « FRARKTERNRE -
k- EREFBRHRERIFRE

Project: netapp-acc-operator

Name *

astra

Labels

app=frontend

Account Name *

HCG Solutions Engineering

Astra Control Center account name

Astra Address *

astra-control-center.cie.netapp.com

AstraAddress defines how Astra will be found in the data center. This IP address and/or DNS A record must be created prior to provisioning
Astra Control Center. Example - "astra.example.com” The A record and its IP address must be allocated prior to provisioning Astra Control
Center

Astra Version *

211260

Version of AstraControlCenter to deploy. You are provided a Helm repository with a corresponding version. Example - 1.5.2, 14.2-patch
Email *

solutions_tme@netapp.com

EmailAddress will be notified by Astra as events warrant.

Auto Support*

AutoSupport indicates willingness to participate in NetApp's proactive support application, MetApp Active 1Q. The default election is true and
indicates support data will be sent to NetApp. An empty or blank election is the same as a default election. Air gapped installations should enter

false

First Name

HCG

The first name of the SRE supporting Astra



Last Name

Admin

The last name of the SRE supporting Astra

Image Registry v
The container image registry that is hosting the Astra application images, ACC Operator and ACC Helm Repository.

Name

astra-registry.apps.ocp-vmw.cienetapp.com/netapp-astra

The name of the image registry. For example "example.registry/astra®. Do not prefix with protece

Secret

astra-registry-cred

The name of the Kubernetes secret that will authenticate with the image registry.

Volume Reclaim Policy

Retain

Reclaim policy to be set for persistent volumes
Astra Resources Scaler
Default =
Scaling options for AstraControlCenter Resource limits.

Storage Class

The storage class to be used for PVCs. If not set, default storage class will be used

Crds >

Options for how ACC should handle CRDs.

Cancel

BE[A#1T]

1. ZEEFEFAnsible B8 EMkZFZE Astra Control Center ~ REE L EEAnsiblefIUbuntu / RHELISS o 35
RERTZFRF 1T "5R1E 42" BAIKY Ubuntu 1 RHEL

2. BREHTHITABHIGItHUbRETFEE °

git clone https://github.com/NetApp-
Automation/na astra control suite.git

3. E ANetAppZiE48iIL « FTEERHARAINetApp Astra Control Center o HEEE « %ZBEMt ENetAppik
BRYIRE - TEE - BESEHZE T(Fuh o

()  &EsateEmAsta ControlAIRIE « 5 "Astrait L' o

4. B ES A A OpenShifti £ B IE B FENERIKbeconfighg 2 ~ L% 4EAstra Control Center ©
5. ¥ B$#EF Ana_astra_control_sulTE °

13
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cd na astra control suite

6. 4REE lvars/vars.yml] 1EZ « WIEEHPIEARES o

#Define whether or not to push the Astra Control Center images to
your private registry [Allowed values: yes, no]
push images: yes

#The directory hosting the Astra Control Center installer
installer directory: /home/admin/

#Specify the ingress type. Allowed values - "AccTraefik" or
"Generic"

#"AccTraefik" if you want the installer to create a LoadBalancer
type service to access ACC, requires MetallB or similar.
#"Generic" if you want to create or configure ingress controller
yourself, installer just creates a ClusterIP service for traefik.
ingress type: "AccTraefik"

#Name of the Astra Control Center installer (Do not include the
extension, Jjust the name)
astra tar ball name: astra-control-center-22.04.0

#The complete path to the kubeconfig file of the
kubernetes/openshift cluster Astra Control Center needs to be
installed to.

hosting k8s cluster kubeconfig path: /home/admin/cluster-
kubeconfig.yml

#Namespace in which Astra Control Center is to be installed
astra namespace: netapp-astra-cc

#Astra Control Center Resources Scaler. Leave it blank if you want
to accept the Default setting.
astra resources scaler: Default

#Storageclass to be used for Astra Control Center PVCs, it must be
created before running the playbook [Leave it blank if you want the
PVCs to use default storageclass]

astra trident storageclass: basic

#Reclaim Policy for Astra Control Center Persistent Volumes [Allowed
values: Retain, Delete]
storageclass reclaim policy: Retain



#Private Registry Details
astra registry name: "docker.io"

#Whether the private registry requires credentials [Allowed values:
yes, noj
require reg creds: yes

#I1f require reg creds is yes, then define the container image
registry credentials

#Usually, the registry namespace and usernames are same for
individual users

astra registry namespace: "registry-user"

astra registry username: "registry-user"

astra registry password: "password"

#Kuberenets/OpenShift secret name for Astra Control Center
#This name will be assigned to the K8s secret created by the
playbook

astra registry secret name: "astra-registry-credentials"

#Astra Control Center FQDN
acc_fgdn address: astra-control-center.cie.netapp.com

#Name of the Astra Control Center instance

acc_account name: ACC Account Name

#Administrator details for Astra Control Center
admin email address: admin@example.com
admin first name: Admin

admin last name: Admin

7. SIITHEFMILEFZ Astra Control Center © 575 #E K45 E4HAE B rootiEfR o
WMBRRITH HEERE ErootT 32 E 7 EZEESudo ~ FFHIT RIS ERHAITHE ©

ansible-playbook install acc playbook.yml

MRERAE EREUBBEAERAISUdoTFE  FFHAIT RIS LRHAITH & ~ AREASudoZ S o

ansible-playbook install acc playbook.yml -K



LRBIER
1. REENRERBERDIEIVRIEZ AETTAL o 7858 NetApp-Astra -ccl #nfa ZEEFRBYFRE Pod M ARSI B BRE I
IETE#AT ©
[netapp-user@rhel’7 ~]$ oc get all -n netapp-astra-cc

2. &% Tacc oper-manager-manager] sCif « FEIRLLETTA ©

[netapp-user@rhel7 ~]$ oc logs deploy/acc-operator-controller-manager -n
netapp-acc-operator -c manager -f

@ T5zH 2R Astra Control CenterZ24EmIh o

{"level":"info","ts":1624054318.029971,"logger":"controllers.AstraContro
1Center", "msg":"Successfully Reconciled AstraControlCenter in
[seconds]s","AstraControlCenter":"netapp-astra-
cc/astra","ae.Version":"[21.12.60]1"}

3. & AAstra Control CenterfIfE A& % B 2CRDIERT MR AT IEENEFERHLE - ZHIEZMHI
R Astra Control Center UUIDBYE S TACC-1 ° BT F3I&H< :

[netapp-user@rhel’7 ~]$ oc get astracontrolcenters -n netapp-astra-cc
NAME UuID

astra 345¢c55a5-bf2e-21£f0-84b8-b6f2bceb5e95f

@ EUHEEEHIh ~ ZREE 4 [TACC-345c55a5-bf2e-21f0-843b8-b6f2bce5e95f) o

4. BfStruefik RS & # T ERIP o

[netapp-user@rhel7 ~]$ oc get svc -n netapp-astra-cc | egrep
'"EXTERNAL | traefik'

NAME TYPE CLUSTER-IP
EXTERNAL-IP PORT (S)

AGE

traefik LoadBalancer 172.30.99.142
10.61.186.181 80:30343/TCP,443:30060/TCP

l6m

5. 7ZDNS{AR2SFETIE—EIER ~ f&Astra Control Center CRDFEZ IR HEAIFQDNISAraefikiRFEHY lexter-
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IP] o

Name (uses parent domain name if blank):

astra-control-center

Fully qualified domain name (FQDN):

astra-control-center.cie.netapp.com.

IP address:

10.61.186.181|

[v] Create assocdiated pointer (PTR) record

[ ] Allow any authenticated user to update DNS records with the
same owner name

6. }2|E Astra Control Center GUIFJFQDNENEIZ A ©
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< C @ https//astra-control-center.cie.netapp.com/login/?contextld=5a73ad4f-7c32-4418-bc2c-e2b94d034c89

M NetApp

M Astra Control Center

Log In to NetApp Astra Control Center M a n agE, p rote Ct,

Email

and migrate your
s Kubernetes

applications with

just a few clicks!

7. S—X{FEFACRDIZHMNEIEE FERAEMIEE A Astra Control Center GUIBS ~ (IR EEE T REE o

M NetApp M Astra Control Center

Welcome to NetApp Astra Control Center M an age’ p rote Ct' an d

migrate your Kubernetes

applications with just a

few clicks!

UPDATE PASSWORD

8. MR ERIE A E EAstra Control Center ~ FRIBEE MMRF1 > MEAEL ~#H—T TG ~ BAE
FRENAER « A%%E—T g o
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& Add user

USER DETAILS ﬁ ADD NEW USER
First name Last name

Add new user
Nikhil Kulkarni

Add a new user to your Astra
Control Center account. New users
will be prompted to update their
password the first time they login
to Astra Control Center. They will
also inherit access to account-wide
credentials according to their role.
Read more in users (4.

Email address

tme_nik@netapp.com

PASSWORD

Temporary password Confirm temporary password

Passwords must contain:

At least 8 characters

+ No more than 64 characters
s At least one lowercase letter
» At least one uppercase letter
L]
L]

®

At least one number
At least one special character
USER ROLE 7

Role
~
Owner

9. Astra Control Centerfm ZEUSIHE « A 5EBFIBITIIAEIE R EF - E2MMEIRE « FAEE NRFA) > T
1~ BT TEngRE AR EEREER -

ADD LICENSE
Select and add a license file.

License file

EvalNLF-AstraControlCenter-480Cores(vCPU)-100000002-ACC60f19... o x

@ MR ITTE LIS AEBENetApp Astra Control CenterBH8EIRIRE ~ H IR M B FRIERV A E
"HIEE" o

f£FAstra Control CenterziffiRed Hat OpenShift# 5

EEi#Astra Control CenterBIE TEEH « EXALEHERed Hat OpenShifti£E o

E#¥Red Hat OpenShiftE

1. B—F i OpenShift ML EAstratZhl| 0 ~ WINAERE - BE TFE) -~ AEHE—T MEEE -
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https://kb.netapp.com/Advice_and_Troubleshooting/Cloud_Services/Astra
https://kb.netapp.com/Advice_and_Troubleshooting/Cloud_Services/Astra
https://kb.netapp.com/Advice_and_Troubleshooting/Cloud_Services/Astra
https://kb.netapp.com/Advice_and_Troubleshooting/Cloud_Services/Astra
https://kb.netapp.com/Advice_and_Troubleshooting/Cloud_Services/Astra
https://kb.netapp.com/Advice_and_Troubleshooting/Cloud_Services/Astra
https://kb.netapp.com/Advice_and_Troubleshooting/Cloud_Services/Astra
https://kb.netapp.com/Advice_and_Troubleshooting/Cloud_Services/Astra
https://kb.netapp.com/Advice_and_Troubleshooting/Cloud_Services/Astra

LEfEOpenshiftE&E &£ IKbeconfighEZE « A%BIR—T DEEHETERME o

_@ Add cluster STEP 1/3: CREDENTIALS %

CREDENTIALS @ ADDING A CLUSTER
Provide Astra Control access to your Kubernetes and Openshift clusters by entering a kubeconfig credential. Adding a cluster is needed for
Astra Control to discover your

Follow instructions on how to create a dedicated admin-role kubeconfig. Kubernetes applications.

Select a cdloud provider and input

Upload file  Paste from clipboard credentials to get started.
Read more in Clusters (3.

Kubecanfig YAML file 2 > Credential name

ocp-vmw kubeconfig.txt = ocp-vmw

Cancel Configure storage —

BT EE KbeconfighgZe ~ LUER & BB IE I EN EITERE - N EAIRRFEEBR -
()  aeisemsRmREm LB - NetApp (A f A LB Kusbeconfighi s -
#&OpenShifta & & ## = Astra Control Center ©

2. Astra Control CenterZ 58| &§1&89(#TF487! o IR7E ~ 5A1ENetApp ONTAP L3EEEF A Trident (LISVMA#E
&) RECEVolumeMIA I ~ A%BIE—T TReview (18F) 1 o A TFT—EEET - BEEIFHAER ~ AR —
T TAdd Cluster (Fii#E) 1 o

20



Ea Add cluster STEP 2/3: STORAGE 2

STORAGE

Existing storage classes are discovered and verified as eligible for use with Astra Control. You can use your existing default, or choose to set a new default at this time.

Applications with persistent volumes on eligible storage classes are validated for use with Astra Control.

Set default  Storage class Storage provisioner Reclaim policy Binding mode Eligible
. ocp-trident Default csi.trident.netapp.io Delete Immediate ®
ocp-trident-iscsi csi.trident.netapp.io Delete Immediate ®
project-1-sc csi.trident.netapp.io Delete Immediate 2N

B

thin kubernetes.io/vsphere-volume Delete Immediate

<« Select credentials Review —

3. NPT ER1FRI ~ B ERM{EOpenShiftEEEE o FiLEF « BEEZBE Discoveringl (IFE) #EE - MAstra
Control Centerfl| ST ZEMNBHRIBRER - BEEREEERINERZ BREFLAHITH o

& admin @ 2

3 Dashboard

EEL Clusters
MANAGE YOUR APPS
© Apps Actions ¥ + Add
MANAGE YOUR STORAGE Name 4 Ready Type Version Actions
£ Backends
ocpvmw [©] &5 Red Hat Openshift v1.20.0+df9c838 Running v
5 Buckets
ocp-ymware2 © &3 Red Hat Openshift v1.20.0+c8905da Running ~
MANAGE YOUR ACCOUNT T—
8 Account
E Activity
& Support
<

CD Ffi5 EHAstra Control CenterZI2fIRed Hat OpenShiftis e « ZRFEZAESH1Z BN EE P A AU BR
GEE AATEESEEEE PRI SRS RHEEME o

4. BONTAP ZIEMYIFEERE A A#F SR - LIHAstra Control CenterfFA&IHEIE o EOpenShiftas 51
FEAstraB BB TEHELER - CEEHIFEONTAP LB UHEFREABENALIBEZEE - B 8BH
FE A EEIEHAstra Control Center ©
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Lg) admin @ k3

&} Dashboard

£ Backends
MANAGE YOUR APPS
© Apps + Manage = % Managed ‘Q Discovered €
£ Clusters 1-20f 2entries
MANAGE YOUR STORAGE Name ¢ Status Capacity Type Actions

iy

172.21.224.201(ontapsan_10.61.181.243) Not available yet ONTAP Discovered v
B Buckets

17221.224.211(ocp-trident-replication) Vi Not available yet ONTAP Discovered Vv
MANAGE YOUR ACCOUNT

& Account
B Activity

& support

5. HEEAONTAP ML  FRIERE « B— T MITVBE « AREEONTAP EEEZYHEES
B9 'Manage (BIE) 1 - WAONTAP THEESTH ~ #H—T MEREM ~ ABE—T TBEARER
wRml

£=) Manage ONTAP storage backend SV TR x

CREDENTIALS ) MANAGE STORAGE

BACKEND
Enter cluster administrator credentials for the ONTAP storage backend you want to manage.
Storage backends provide storage

to your Kubernetes applications.
Cluster management IP address User name Password

172.21.224.201 admin ssessenns » Managing storage clusters in Astra
Control as a storage backend will
allow you to get linkages between
PVs and the storage backend. You
will also see capacity and health
details of the storage backend,
including performance metrics if
Astra Control is connected to
Cloud Insights.

Read more in Storage backend (3.

£ ONTAP

Cancel Review information -

6. mgginz 8 « NEGEER Ta/A) - BLERIKIRTES OpenShiftsk EPFRHEHIFEAIMERIE « ONTAP
MR ER S B ENHIRE o
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ﬂé admin Q 2

3 Dashboard

2 Backends
MANAGE YOUR APPS
© Apps + Manage % Managed (Q Discovered
@ Clustet 1-2 of 2 entries
MANAGE YOUR STORAGE Name Status Capacity Type Actions
£ Backends
K8s-Ontap © — 0M/1.077TiB:9.9% ONTAP 9.8.0 Available v
5 Buckets
AN ACEYBUR REEDTNT ONTAP-Select-02 @ = 0.07/2.07 TiB: 3.3% ONTAP 9.8.0 Available v
& Account
E] Activity
EQ Support

7. ZE{FERAstra Control CenteriEOpenShiftiEE £ #1THDAER « LN B E T ESIEH R ENYIGE#T
1 o BATXIBONTAP RUEEIEE13E RN X 1BAIS3 « StorageGRID AXIBHITHAE « LURAWS S3 o AT #TIt%E
&« FMIRERTEAWS S3fEFE o BE TBucket) ~##—F [Add Bucket] ~ ZATRIEEN 3@FIS3) © BAAS3
ﬁﬁﬁgﬁﬁﬁméﬁmﬁﬂﬂuﬁﬁﬁﬂy BT TREEEERAZSRNTEREERE) ZEU5IR - A%%—
T THgy o

[ Add bucket X

STORAGE BUCKET u ADDING STORAGE
BUCKETS

Enter the access details of your existing object store bucket to allow Astra Control to store your application backups.
Astra Control stores backups in
your existing object store buckets.

Type i Existing bucket name The first bucket added for a

E Generic 53 ocp-vmware2-astra-cc selected cloud will be designated
as the default bucket for backup

and clone operations.
53 server name or [P address

Description (optional) T Read more in storage buckets 5.

SELECT CREDENTIALS

Astra Control requires S3 access credentials with the roles necessary to facilitate Kubernetes application data management.

Add  Use existing

Access ID Secret key

AMWjTC FKDSUBHWSZXABD >

Credential name

AWS-53

EEERENERAER

sFfRed Hat OpenShifti= £ 2 & ~ I LUIFRREZEBHERRER - MFEBAstra Control CenteriE1TEIR ©
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EEEARER

1. TEONTAP Astra Control CenterZ##OpenShifts= S£fIE2R&im 2 % - E6H.0Z BHMGRFERAA A
FRERAELR « EEfhaERERALIEEONTAP BT IRINAE & IRR ERIFHIFEES -

iﬁ‘ﬁ admin e 2

£3 Dashboard

Apps
MANAGE YOUR APPS
Apps Actions ¥ + Define @ All Clusters v % Managed Q Discovered @) @ ignored
£ Clusters 1-25 of 29 entries >
MANAGE YOUR STORAGE Name + Ready  Cluster Group Discovered Actions
£ Backends
+  accoperatorsystem ©@ £ opvmware2 = accoperator-system 2021/07/29 11:11 UTC Unmanaged v
B Buckets
+  accoperator-system ®@ G opvmw = acc-operator-system 2021/07/29 1109 UTC Unmanaged v
MANAGE YOUR ACCOUNT e
& Account
+  default @ G ocp-vmw = default 2021/07/29 11:09 UTC Unmanaged ™
B Activity
& suppore +  default ©@ G opymware2 ™ default 2021/07/29 11:11 UTC Unmanaged
+  hive @ £ op-vmware2 = hive 2021/07/29 11:11 UTC Unmanaged v
+ local-cluster () & ocp-vmware2 = local-cluster 2021/07/29 11:45UTC Discovering €
<

2. BEE TEARISEBEER] - RBE—TEEFEHAstraBIENERREREN TR INER - A%BE—T T
B o

zE; admin @

3 Dashboard
© Apps

MANAGE YOUR APPS

Actions ¥ + Define @ All Clusters ~ = % Managed Q Discovered @ Ignored

2 Clusters 1-25 of 29 entries >
MANAGE YOUR STORAGE Name + Ready Cluster Group Discovered Actions
£ Backends
+  wordpress-astra-ffafo @ G opvmw = wordpress.astra-ffafo 2021/07/29 11:09 UTC Unmanaged Vv
7 Buckets
Manage
+ di -astra-fd2: ocp-vmware2 m wordpress-astra-fd2aa 2021/07/29 11:11 UTC
MANAGE YOUR ACCOUNT TIPSR Op— B Ignore
L Account
+  wordpress-astra-Seeb9 ©® O opvmware2 = wordpress-astra-Seebs 2021/07/29 11:11 UTC Discovering OV
E Activity
& support +  wordpress-astra-Sedde ©@ O opvmw m wordpress-astra-5ed9e 2021/07/29 11:09 UTC Unmanaged Vv
+  wordpress-astra @ G opvmw = wordpress-astra 2021/07/29 11:09 UTC Unmanaged Vv
+  wordpress £ ocpvmw = wordpress 2021/07/29 11:09 UTC Discovering OV
<

1. ERRATEATBMRE  MaIE TEAER BRYN IREE K3

RHE TR o
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© Apps

Actions ¥ <+ Define &9 All Clusters ~ - % Managed (Q Discovered @ Ignored

1-1 of 1 entries

Name ¢ Ready Protected Cluster Group Discovered Actions

wordpress-astra-ff4fo ® ® £ ocpvmw B wordpress.astra-ffafa 2021/07/29 11:09 UTC Available v

RELCHNERARE
HAstra Control CenterZIZfEFREX TFAH & » Ko LREELETFEEHMRERTE °
B FERRERNIRE

FERTZTNRVIREB G EIIONTAP —1 IAEEREEIAISnapshotl 87 ~ LUEIRERZ SnapshottE 2 ~ REMATEI
BRIENEER RS o

EEMIERAREANRE - FABE TRARER > REEN) R518E - AR —TEERFSnapshot
?EZIKEI’JEE%FH&‘E B— "FEE%FH%ET%%%%E’J'FHTIJJ@E% #A%¥E—T TSnapshot (fRER) 1 o

@ wp Running v

Snapshot
"‘Ar‘ APPLICATION STATUS 9 APPLICATION PROTECTION 57
Backup
Health Unprotected
® y /\ Unp e

Restore

Images Protection schedule Group Clust

docker.io/bitnami/mariadb:10.5.13-debian-10-r58 Disabled = wp O ' Unmanage

docker.io/bitnami/wordpress:5.9.0-debian-10-r1

2. MARERGFHAER ~ 12— TF—%F1 ~ 2A%IZ—T TSnapshot (IRER) | o BIIRBANRE—DIE R
BRI 2 1% ~ RRERLE E R AT A o
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STEP 1/2: DETAILS X
—

K} snapshot application

SNAPSHOT DETAILS
@ CREATING APPLICATION

SNAPSHOTS
Name

wp-snapshot-20220228185949 Astra Control can take a quick
snapshot of your application
configuration and persistent
storage. Enter a snapshot name to
get started.

Read more in Protect apps (3.
\@ Application
wp

[ Namespace
wp

,@ Cluster

ocp-vmw

B AR ER

E%Eﬁ%ﬁﬁ@ﬁmﬁ%&ﬁ%ﬁ%¢#%&E§ﬁﬁ%~%Eﬁ%ﬁﬁ$$\ﬁ%ﬁﬁﬁ&%ﬁ%#ﬁﬁ@

EE7EAstra Control CenterP BN RIZREERARER » LA ATREIRONTAP RSTRINEERRRTEBRERA
ERTE - GEEEM ~ FRA TGRS o

ONTAP: :> export-policy rule modify -vserver ocp-trident -policyname
default -ruleindex 1 -superuser sys

ONTAP: :> export-policy rule modify -policyname default -ruleindex 1 -anon
65534 -vserver ocp-trident

1. &= E7EAstra Control Center P2 R EIREARANED  HABE EAER) > REEN) R3IF

B ABE-TEERONERRER - R—TRARXLBENTHNINER « ARE—THH -

@ wp Running v
Snapshot

J\/‘r APPLICATION STATUS 9 APPLICATION PROTECTION §7
Backup
© Healthy /\ Unprotected Fore

Restore

Images Protection schedule Group Clust

docker.io/bitnami/mariadb:10.5.13-debian-10-r58 Disabled B wp 0 ' Unmanage

docker.io/bitnami/wordpress:5.9.0-debian-10-r1

2. ABMFHAER EREREBMDERNMHFEFE BT Next (T—¥) 1 ~ ARTEREFHEER
2%~ #%—T Backup (f5f7) 1 - REAEAMERIA/NTE « FHNFIERZH D OV « B
FERR © BIDIARSELE E R A AR RS o
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Backup application STEP 1/2: DETAILS
BACKUP DETAILS

Name

wp-backup
BACKUP DESTINATION

Bucket
na-ocp-astra/na-ocp-acc  Available

BEREREN

X

[ CREATING APPLICATION
BACKUPS

Astra Control can take a backup of
your application configuration and
persistent storage. Persistent
storage backups are transferred to
your object store. Enter a backup
name to get started.

Read more in
Application backups (5.

@ Application
wp

[ Namespace
wp

@ Cluster

ocp-vimw

RER TR EREARNERER—ERETHNRGWLER « WERTERESE - WHERARENFRE

MKEEIMEZA °

1. EEERERRER - FAEE EAREN > IREEMN) R31FH  ARE—THABENERARER - B—

TRARARBESN TR « ABER—T NER)

@ wp Running v

Snapshot
J\l\r APPLICATION STATUS 9 APPLICATION PROTECTION $1
Backup
Health (® Partially protected
@ y = yp Clone

Restore

Images Protection schedule Group Clust

docker.io/bitnami/mariadb:10.5.13-debian-10-r58 Disabled = wp 0 ' Unmanage

docker.io/bitnami/wordpress:5.9.0-debian-10-r1

2. ABRGLEBNSLE ERNCRERNEE  AREERECRANRBIEARABNERGLE

o #%—T I'F—%.
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3. TEMBIEARF ~ A TENRHF

O Restore application

RESTORE DETAILS

Destination cluster

S ocpvmw

RESTORE SOURCE

Application backup

° wp-backup

O Restore application

STEP 1/2: DETAILS X

@ RESTORING
APPLICATIONS

Destination namespace
wp

Ready

@

Astra Control can restore your
application configuration and
persistent storage. Select a source
snapshot or backup for the
restored application.

B3 snapshots & Backups

@ Application

0On-Schedule/On-Demand Created * wp

On-Demand 2022/02/28 18:54 UTC [ Namespace

Cancel

wp

@ Cluster

ocp-vmw

 IERRFEERRE T N8R -

STEP 2/2: SUMMARY X

REVIEW RESTORE INFORMATION

All existing resources associated with this application will be deleted and replaced with the source backup "wp-backup” taken on 2022/02/28 18:54 UTC. Persistent
/L\. volumes will be deleted and recreated. External resources with dependencies on this application may be impacted.

We recommend taking a snapshot or a backup of your application before proceeding.

“J) BAcKuP

wp-backup
@ ORIGINAL GROUP
- wp

() ORIGINAL CLUSTER

ocp-vmw

(@]
o0 RESOURCE LABELS

ClusterRole

kubernetes.io/bootstrapping: rbac-defaults +1

(©) RESTORE
wp

§3 DESTINATION GROUP

- wp

[{) DESTINATION CLUSTER

ocp-vmw

Q
o0 RESOURCE LABELS

ClusterRole
kubernetes.io/bootstrapping: rbac-defaults +1

ClusterRoleBinding > ClusterRoleBinding bt
Are you sure you want to restore the application “wp”?
Type restore below to confirm.
‘, Confirm to restore
restore

4. FFEATENEEAstra Control CenteriZ2[RFTERE FRIFERIEINET « EAERAREE o AstraR it {58 FEF
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©) Applications

Actions v 4+ Define Q - * Q @ @
iz 1-1 of 1 entries

Name ¢ Ready  Protected  Cluster Group Discovered Actions

wp ® O] £ ocpvmw = wp 2022/02/28 18:34 UTC Available v

BRERER

EA LG ERRR T ER R RIAEE N EREE « UEREAR SRR RERKHMEZ A - ER—ERH#F
BIENE—EZEENENERARERE « ZEMANetApp FlexClonetk i ZRENRFESIPVCS M Ei & 172 o

- AEENEAREN AREE EARERN > IREE) R3I1RE - ARR—TERENERRER - %—T
FERRELEFERI T AIUINEER A8 —TClone (BH) -

@ wp Running v

Snapshot
~’H'l\r‘ APPLICATION STATUS 9 APPLICATION PROTECTION S1
Backup
Health i) Partially protected
@ y @ yP Clone

Restore

Images Protection schedule Group Clust

docker.io/bitnami/mariadb:10.5.13-debian-10-r58 Disabled - wp 0 ! Unmanage

docker.io/bitnami/wordpress:5.9.0-debian-10-r1

2. ARER R EREAGHAER  ENEERINEE  AREERTENRANVRBRAENES  SEWER
RANERREER - BRFEENE - Z—T I'T—F1 -~ 8% —T NRREEME LNClone (BH

) 1o
Clone application STEP 1/2: DETAILS X
CLONE DETAILS
ﬁ CLONING APPLICATIONS
Clone name Clone namespace

Astra Control can create a clone of

wp-clone wp-clone your application configuration and
persistent storage. Persistent
storage backups are transferred

v Clone from an existing snapshot or backup ? from your object store, so

O ocp-vmw choosing a clone from an existing

backup will complete the fastest.

Enter a clone name to get started.

Destination cluster

Read more in
Clone applications (3.

@ Application
wp

D Namespace
wp

@ Cluster

ocp-vmw

3. 'EAstra Control CenterfEPfiiE s FIE U FEBRERR « MNVEREX %A Discovering (IFR) 1 K
fE o AstraZENEAIFERRRXNFIEEREZ% - FRAREXZEATTRIRE o
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©) Applications

Actions ¥ + Define Q@ - * Q @ @

& 1-2 of 2 entries

Name Ready Protected  Cluster Group Discovered Actions
wp ® ® £ ocp-vmw = wp 2022/02/28 18:34 UTC Available v
wp-clone @) A £ ocpvmw m wp-clone 2022/02/28 19:21 UTC Available v

Astra Trident42Es

Astra Trident @B RIAME H5e 2 T 1IEMFHE A TR - #BAM ContainerfllKubernetesfigix -« ®#ERed Hat
OpenShift ° TridentAJ & ECE{EINetAppEFEMAE S (B1ENetApp ONTAP HWEEMElementEZR4) A
HZENFSHIISCSIEEALR o Trident ] B4R IHEAENNetAppRER AR EMEIRHERE MEFHRESEEN
A~ EMINEDevOps TIEFRAZ ©

M EESAIREFRTRNEERAMELRRE S EFEF R - UERERREFINR - BEEGE - R EWERE
RISNQoSEMR ~ UREFEEBRIINEE - EHRBRIREIRZE - FHEASRIERERERELERIRRE ALK
BE&E (PVCS) ~ URBERFFEREFMMERSS

Element SANtricity

HE

Astra TridentdYBA 25 B HAR IR  FhfRKubernetes—#& « SETIOR o

RFThRBYAstra Tridentfi?20224F1 B #EH22.01HR © SZBHIRFK « B RHLERRZASAY Trident B850, ~ ATk
FllKubernetesf&KEHAE M AT EE 2" ©

1#£20.04KRZSBHYA ~ TridentzR EH TridentEEE T - BEEZARIENELISTMHE  WIRMHEAINLIE - 81
ETridentZ4&iBIZHPEPEIPod B FIETE
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https://docs.netapp.com/us-en/trident/trident-get-started/requirements.html#supported-frontends-orchestrators
https://docs.netapp.com/us-en/trident/trident-get-started/requirements.html#supported-frontends-orchestrators
https://docs.netapp.com/us-en/trident/trident-get-started/requirements.html#supported-frontends-orchestrators
https://docs.netapp.com/us-en/trident/trident-get-started/requirements.html#supported-frontends-orchestrators
https://docs.netapp.com/us-en/trident/trident-get-started/requirements.html#supported-frontends-orchestrators
https://docs.netapp.com/us-en/trident/trident-get-started/requirements.html#supported-frontends-orchestrators
https://docs.netapp.com/us-en/trident/trident-get-started/requirements.html#supported-frontends-orchestrators
https://docs.netapp.com/us-en/trident/trident-get-started/requirements.html#supported-frontends-orchestrators
https://docs.netapp.com/us-en/trident/trident-get-started/requirements.html#supported-frontends-orchestrators

BT21.01hR ~ HFHRME T HelmBElZR ~ HEEZETridentiR (S ©

T Astra Trident
EERCHEMNEAZEE LR Trident i HEISEHER « AR TYILER .

1. BLRREEETHEEET L - WA - BAIMNTridenthikA5%522.01 ~ BJ T & "s5H5E12" ©

[netapp-user@rhel7 ~]$ wget
https://github.com/NetApp/trident/releases/download/v22.01.0/trident-
installer-22.01.0.tar.gz

--2021-05-06 15:17:30--
https://github.com/NetApp/trident/releases/download/v22.01.0/trident-
installer-22.01.0.tar.gz

Resolving github.com (github.com)... 140.82.114.3
Connecting to github.com (github.com) |140.82.114.3]:443... connected.
HTTP request sent, awaiting response... 302 Found

Location: https://github-
releases.githubusercontent.com/77179634/a4fa9f00-a9f2-11eb-9053~-
98e8e573d4ae?X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz—
Credential=AKIAIWNJYAX4CSVEH53A%2F20210506%2Fus-east-

1%2Fs3%2Faws4 request&X-Amz-Date=20210506T191643Z2&X-Amz-Expires=300&X-
Amz-—
Signature=8a49a2ale08cl147d1ddd8149ced45a5714£9853feel%blc50798909543eb36
30&X-Amz-
SignedHeaders=hosté&actor id=0&key id=0&repo id=77179634&response—
content-disposition=attachment%3B%20filename%3Dtrident-installer-
22.01.0.tar.gz&response-content-type=application%$2Foctet-stream
[following]

--2021-05-06 15:17:30-- https://github-
releases.githubusercontent.com/77179634/a4fa9f00-a9f2-11eb-9053-
98e8e573d4ae?X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz—
Credential=AKIAIWNJYAX4CSVEH53A%2F20210506%2Fus—-east-

1%2Fs3%2Faws4 request&X-Amz-Date=20210506T191643Z2&X-Amz-Expires=300&X-
Amz-—
Signature=8a49a2ale08c147d1ddd8149ce45a5714£9853feel%blc50798909543eb36
30&X-Amz -
SignedHeaders=host&actor id=0&key id=0&repo i1id=77179634&response—
content-disposition=attachment%3B%20filename%3Dtrident-installer-
22.01.0.tar.gz&response-content-type=application%$2Foctet-stream
Resolving github-releases.githubusercontent.com (github-
releases.githubusercontent.com)... 185.199.108.154, 185.199.109.154,
185.199.110.154,

Connecting to github-releases.githubusercontent.com (github-
releases.githubusercontent.com) [185.199.108.154]:443... connected.
HTTP request sent, awaiting response... 200 OK
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https://github.com/NetApp/trident/releases/download/v22.01.0/trident-installer-22.01.0.tar.gz
https://github.com/NetApp/trident/releases/download/v22.01.0/trident-installer-22.01.0.tar.gz
https://github.com/NetApp/trident/releases/download/v22.01.0/trident-installer-22.01.0.tar.gz
https://github.com/NetApp/trident/releases/download/v22.01.0/trident-installer-22.01.0.tar.gz
https://github.com/NetApp/trident/releases/download/v22.01.0/trident-installer-22.01.0.tar.gz
https://github.com/NetApp/trident/releases/download/v22.01.0/trident-installer-22.01.0.tar.gz
https://github.com/NetApp/trident/releases/download/v22.01.0/trident-installer-22.01.0.tar.gz
https://github.com/NetApp/trident/releases/download/v22.01.0/trident-installer-22.01.0.tar.gz
https://github.com/NetApp/trident/releases/download/v22.01.0/trident-installer-22.01.0.tar.gz

Length: 38349341 (37M) [application/octet-stream]
Saving to: ‘trident-installer-22.01.0.tar.gz’

100% [===================================================================
e e e e e e e e e e e || 38,349,341 88, 5MiB/ 8
in 0.4s

2021-05-06 15:17:30 (88.5 MB/s) - ‘trident-installer-22.01.0.tar.gz’

saved [38349341/38349341]
2. RTHMELEASHHETridentZ 5L o

[netapp-user@rhel’7 ~]$ tar -xzf trident-installer-22.01.0.tar.gz
[netapp-user@rhel7 ~]$ cd trident-installer/
[netapp-user@rhel’7 trident-installer]$

FEAHelmZ & TridentEE F

1. B ERERER Tkubeconfig) ERUEBRERRFEY « ERCMFTTEREE « AR TridentRHHE

RIS ZRAVERIR ©

[netapp-user@rhel’ trident-installer]$ export KUBECONFIG=~/ocp-
install/auth/kubeconfig

2. FEREEEPET Tridentfin B =BT « :3HITHelmm < ~ ELmB &M tarZiE TridentiBE F ©
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[netapp-user@rhel’ trident-installer]$ helm install trident
helm/trident-operator-22.01.0.tgz --create-namespace --namespace trident
NAME: trident

LAST DEPLOYED: Fri May 7 12:54:25 2021

NAMESPACE: trident

STATUS: deployed

REVISION: 1

TEST SUITE: None

NOTES:

Thank you for installing trident-operator, which will deploy and manage
NetApp's Trident CSI

storage provisioner for Kubernetes.

Your release is named 'trident' and is installed into the 'trident'
namespace.

Please note that there must be only one instance of Trident (and
trident-operator) in a Kubernetes cluster.

To configure Trident to manage storage resources, you will need a copy
of tridentctl, which is

available in pre-packaged Trident releases. You may find all Trident
releases and source code

online at https://github.com/NetApp/trident.

To learn more about the release, try:

S helm status trident
$ helm get all trident

3. R BTER TR HITEIPod « BEMtridentc —EAHSRERIEBIRA « LIBBETrident BB EMT)
R o

33



[netapp-user@rhel’ trident-installer]$ oc get pods -n trident

NAME READY STATUS RESTARTS AGE
trident-csi-5z451 1/2 Running 2 30s
trident-csi-696b685cf8-htdb2 6/6 Running 0 30s
trident-csi-b74p2 2/2 Running 0 30s
trident-csi-lrwé4n 2/2 Running 0 30s
trident-operator-7c748d957-gr2gw 1/1 Running 0 36s

[netapp-user@rhel’7 trident-installer]$ ./tridentctl -n trident version

Fom e o +
| SERVER VERSION | CLIENT VERSION |
Fom e e +
| 22.01.0 | 22.01.0 |
fom e frmm e +

@ FERELEBERT « FRIRIRAIAERE B TridentffE o EELEFER T » BRI UFEIZE TridentE
BF - WEHBERNEFSE « LLEF]ERE -

FELZETridentiEEF

1. B~ BEAEEERN Tkubeconfigl EBRUEREARFEY « BREMFITESE « EATrident2HE
EILIEZERVEIR ©

[netapp-user@rhel7 trident-installer]$ export KUBECONFIG=~/ocp-
install/auth/kubeconfig

2. ITridentZii2) BREIEBMELBERNENFE - EREENENFE &2
37 TridentOrchestrator] BEIERESR ©

[netapp-user@rhel’7 trident-installer]$ oc create -f
deploy/crds/trident.netapp.io tridentorchestrators crd postl.l6.yaml
customresourcedefinition.apiextensions.k8s.io/tridentorchestrators.tride
nt.netapp.io created

3. MRFFE  FEARMNENBE « TEEPEIUTridentsn B ZER o

[netapp-user@rhel’7 trident-installer]$ oc apply -f deploy/namespace.yaml
namespace/trident created

4. B TridentESEEHNEBEMBNEIR ~ FIUNEEEDN TARFSIRSL ~ EEAY TPodSecurity Policy) ~ S(E5E
EXHH TClusterROLTE] # TClusterROLESTBindingl ©

34



[netapp-user@rhel7 trident-installer]$ oc create -f deploy/bundle.yaml
serviceaccount/trident-operator created
clusterrole.rbac.authorization.k8s.io/trident-operator created
clusterrolebinding.rbac.authorization.k8s.io/trident-operator created
deployment.apps/trident-operator created

podsecuritypolicy.policy/tridentoperatorpods created

o. SR LUER T L RIGE B ZERIIR(FEIRE

[netapp-user@rhel7 trident-installer]$ oc get deployment -n trident

NAME READY UP-TO-DATE AVATILABLE AGE
trident-operator 1/1 1 1 23s
[netapp-user@rhel’ trident-installer]$ oc get pods -n trident

NAME READY STATUS RESTARTS AGE
trident-operator-66£48895cc-1lzczk 1/1 Running 0 41s

6. FEZEE 2% BRI UERERZETrident - EFEEEIL TridentOrchestrator] ©

[netapp-user@rhel7 trident-installer]$ oc create -f
deploy/crds/tridentorchestrator cr.yaml
tridentorchestrator.trident.netapp.io/trident created

[netapp-user@rhel7 trident-installer]$ oc describe torc trident

Name : trident
Namespace:

Labels: <none>
Annotations: <none>

API Version: trident.netapp.io/vl

Kind: TridentOrchestrator

Metadata:
Creation Timestamp: 2021-05-07T17:00:28%
Generation: 1

Managed Fields:
API Version: trident.netapp.io/vl
Fields Type: FieldsVl

fieldsVl:
f:spec:
f:debug:
f:namespace:
Manager: kubectl-create
Operation: Update
Time: 2021-05-07T17:00:28%2

API Version: trident.netapp.io/vl



Fields Type: FieldsVl
fieldsVl:
f:status:

f:currentInstallationParams:

:IPvG6:
rautosupportHostname:
rautosupportImage:
rautosupportProxy:
:autosupportSerialNumber:
:debug:
:enableNodePrep:
:imagePullSecrets:
:imageRegistry:
:k8sTimeout:
:kubeletDir:
:logFormat:

H Hh Fh Fh Fh Fh Fh Fh Fh Fh Fh Fh Fhoe

:silenceAutosupport:
f:tridentImage:

f:message:

f:namespace:

f:status:

f:version:

Manager: trident-operator
Operation: Update
Time: 2021-05-07T17:00:28%
Resource Version: 931421
Self Link:
/apis/trident.netapp.io/vl/tridentorchestrators/trident
UID: 8a26a7a6-dde8-4d55-9b66-a7126754d81f
Spec:
Debug: true
Namespace: trident
Status:
Current Installation Params:
IPv6: false

Autosupport Hostname:

Autosupport Image: netapp/trident-autosupport:21.01
Autosupport Proxy:

Autosupport Serial Number:

Debug: true

Enable Node Prep: false

Image Pull Secrets:

Image Registry:

k8sTimeout: 30



Kubelet Dir: /var/lib/kubelet

Log Format: text
Silence Autosupport: false
Trident Image: netapp/trident:22.01.0
Message: Trident installed
Namespace: trident
Status: Installed
Version: v22.01.0
Events:
Type Reason Age From Message
Normal Installing 80s trident-operator.netapp.io Installing
Trident
Normal Installed 68s trident-operator.netapp.io Trident
installed

7. TRl E EHRERP#MITHIPOd ~ S Btridentctl T ENMEEE LRARRA « WUEEE TridentE B 2N
T o

[netapp-user@rhel7 trident-installer]$ oc get pods -n trident

NAME READY STATUS RESTARTS AGE
trident-csi-bb64dc6cb4-1mdoh 6/6 Running 0 82s
trident-csi-gn59qg 2/2 Running 0 82s
trident-csi-m4sz] 2/2 Running 0 82s
trident-csi-sb9k9 2/2 Running 0 82s
trident-operator-66£48895cc-1lzczk 1/1 Running 0 2m39s

[netapp-user@rhel’7 trident-installer]$ ./tridentctl -n trident version

Fom e o +
| SERVER VERSION | CLIENT VERSION |
fom e frmmm e +
| 22.01.0 | 22.01.0 |
Fom e o +

T EERBL U
NFS
KZHKubernetesE2 IR AEBEMEMHM L BRER « AI7ETER BN FLENFSE LG « B1ERed Hat OpenShift ©

~ HWIENFSV3 « AR inflAARES < MR A 1R 1T RIS o IJH:  ARIESUNRPCHEIERIEENRAME
ﬁ/EMﬂHE%&Li%E’JE?@JH*ﬁ LIFERNF SRRV ER ERNAE « TEF ARSI ERBIEE AR/ ©

I IEFISUNRPCIEIERIEE #2 LR4128 ~ 7RED ~ ISR AIEREEIE128{EINFSEK « ONTAP

ONTAPARIB - 1RIETER « EEELFHIRed Hat CoreOS/Red Hat Enterprise Linuxf % 7] A 65536{ESUNRPCHH
FERIEE - HAIBERILERA128 ~ FolFEEOpenShiftt VS AEREIRIEFE (MCO) KR5ER ©
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EE{EHOpenShift TIEEIRERHIR AL TPCIRIERISIER ~ AT TP R !

BAOCPHERREIER « ABRBEE NEH) > MEER) < #%—T lCreate Machine Config (Zizt¥254H
BRARGE EYamIBESE ~ 2A%8¥%—T [Create (i) 1 ©

apiVersion: machineconfiguration.openshift.io/vl
kind: MachineConfig
metadata:
name: 98-worker-nfs-rpc-slot-tables
labels:
machineconfiguration.openshift.io/role: worker

spec:
config:
ignition:
version: 3.2.0
storage:
files:
- contents:

source: data:text/plain;charset=utf-
8;base64,b3B0aWl9ucyBzdW5ycGMgdGNwX21heF9zbGO90X3RhYmx1X2VudHIpZXMOMTI4Cg=

filesystem: root
mode: 420
path: /etc/modprobe.d/sunrpc.conf

2. BIUMCOZ & ~ W/RTEFRE TIEENR LERAAR - REB—EMMRK - BERFHNT20E309E - £
FA Toce Get MCP) SRR EREMAMERAR « TN EENE TAKSHERER -

iSCSI

[netapp-user@rhel’7 openshift-deploy]$ oc get mcp

NAME CONFIG UPDATED UPDATING
DEGRADED

master rendered-master-a520ae930e1d135e0dee7168 True False
False

worker rendered-worker-de321b36eeba6c2dfdlfeb7bc True False
False

AREBTIFER - WEEBISCSIERE BB IRFFUIRE « MU ALKV BNEN « FRESHIRZINEE

#£Red Hat OpenShiftd ~ EREREIEZRE » MCO (HKBHEREIR(FE) EREREREE -

EERTE TIFENRELIITISCSIARTS « /5 T7PER

1.

EAOCPHEREIES « AMBRIAEBE NEH) > KR4 - #—T lCreate Machine Config (Zizt¥%254H



HBLILRL FYamIiEe « ABI—T TCreate (31) J ©
AP % B SRS -

apiVersion: machineconfiguration.openshift
kind: MachineConfig
metadata:

labels:

machineconfiguration.openshift.io/role:

name: 99-worker-element-iscsi

spec:
config:
ignition:
version: 3.2.0
systemd:
units:

- name: iscsid.service
enabled: true
state: started

osImageURL: ""
ERZERIEH .

.lo/v1

worker
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apiVersion: machineconfiguration.openshift.io/vl
kind: MachineConfig
metadata:

name: 99-worker-ontap-iscsi

labels:

machineconfiguration.openshift.io/role: worker

spec:
config:
ignition:
version: 3.2.0
storage:
files:
- contents:

source: data:text/plain;charset=utf-
8;base64d, ZGVmYXVsdHMgewogICAgICAgIHVZZXJfZnJpZW5kbH]1 fomFt ZXMgbm8KICAgICA
gICBmaWbkX211bHRpcGF0aHMgbm8K{fQoKYmxhY2tsaXN0X2V4Y2VwdGlvbnMgewogICAgICA
gIHByb3B1lcnR5ICIOUONTSVOJREVOVEI8SUREVIAOKSIKEQoKYmxhY2tsaXNOIHsKfQoK
verification: {}
filesystem: root
mode: 400
path: /etc/multipath.conf
systemd:
units:
- name: iscsid.service
enabled: true
state: started
- name: multipathd.service
enabled: true
state: started
osImageURL: ""

2. BITMBREZ 18 ~ RABRRERETFERI SR BM AR TE20ZI302 AR © 62 Toce Get MCP) HESD
ERERMIEER « THTEEME THKSERER - MR UEATIEEERS « HliscsidIRFFETTH
17 (MNREAZERE - MZRERFBETNIT)
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[netapp-user@rhel’ openshift-deploy]$ oc get mcp

NAME CONFIG UPDATED UPDATING
DEGRADED

master rendered-master-a520ae930el1dl135e0dee7168 True False
False

worker rendered-worker-de321b36eeba62dfd4lfeb7bc True False
False

[netapp-user@rhel’7 openshift-deploy]$ ssh core@10.61.181.22 sudo
systemctl status iscsid
® iscsid.service - Open-iSCSI

Loaded: loaded (/usr/lib/systemd/system/iscsid.service; enabled;
vendor preset: disabled)

Active: active (running) since Tue 2021-05-26 13:36:22 UTC; 3 min ago

Docs: man:iscsid (8)
man:iscsiadm(8)

Main PID: 1242 (iscsid)

Status: "Ready to process requests"
Tasks: 1
Memory: 4.9M
CPU: 9ms

CGroup: /system.slice/iscsid.service
L1242 /usr/sbin/iscsid -f

[netapp-user@rhel’ openshift-deploy]$ ssh core@l10.61.181.22 sudo
systemctl status multipathd
® multipathd.service - Device-Mapper Multipath Device Controller
Loaded: loaded (/usr/lib/systemd/system/multipathd.service; enabled;
vendor preset: enabled)
Active: active (running) since Tue 2021-05-26 13:36:22 UTC; 3 min ago
Main PID: 918 (multipathd)
Status: "up"
Tasks: 7
Memory: 13.7M
CPU: 57ms
CGroup: /system.slice/multipathd.service
L—918 /sbin/multipathd -d -s

@ EESh ~ AT AfEREEBERERNIT ToccfRiE) an< « HEEIHSRERERINER « IRFE
SNTRHARRRLE) o

BI#F R AR

SEh¥Astra TridentiZ2{EERE 2 18 ~ (SN BAFRERSENetAppEFETF AR ER IR o sAIkIR T ELEE
#&Astra TridentfYz8 & B4HAE o
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* "NetApp ONTAP REHFNFS"

* "NetApp ONTAP 3z1&iSCSI"

* "23ZiSCSI NetApp Element"
NetApp ONTAP R~EFFNFS4HRE

EEENetApp ONTAP ZIREFRFAETTridentE S ~ MVERI B - UERFETRMETEN

—_

- TENZERFEXHPTE Tshame-INPUT) BRI EBRIEHIBIHIEER o T ONTAP NetAppZENFSHI £
4% ~ s31% backender-ontap - nas.json) HEZEERINEHNTIERLE « ABREIERE -

[netapp-user@rhel’ trident-installer]$ cp sample-input/backends-
samples/ontap-nas/backend-ontap-nas.json ./
[netapp-user@rhel’7 trident-installer]$ vi backend-ontap-nas.json

2. EER1BIEZTE  BIELIF ~ dataLIF ~ SVM ~ FFAELTE « FIZEEE o

"version": 1,

"storageDriverName": "ontap-nas",
"backendName": "ontap-nas+10.61.181.221",
"managementLIF": "172.21.224.201",
"dataLIF": "10.61.181.221",

"svm": "trident svm",

"username": "cluster-admin",

"password": "password"

@ RIFEREMUERHR BeTbackendName B E &2 storageDriverNameFIEEILIFEYAE S ~ A
FINFSER! o

3. EEERIGERZMENBERT « JIT TSRS RKEILE BRI °

42



[netapp-user@rhel’ trident-installer]$ ./tridentctl -n trident create

backend -f backend-ontap-nas.json

Fommmmmmeceseseses == Fommmmmmmmemem===
Fommmmmmmmoososorreresmemememeoememmm o Fommomome Fommmomom= +

| NAME | STORAGE DRIVER | UUID

| STATE | VOLUMES |

e Fommmmmmomoomooms
- fom—————— Fom - +

| ontap-nas+10.61.181.221 | ontap-nas | be7a619d-c81d-445c-b80c-
5¢87a73cbble | online | 0 |

o Fom e
Fommmmmmemsseseseses s s e e i Fommmmmm== +

4. BURKZE - CUTERERIHEFEN - MERIE—X - BRMABRRP AR HFEENFFRIIER
#Hh - BEERE TR « WETHVERRE - UWRMFTEZIINR IR o

[netapp-user@rhel’7 trident-installer]$ cp sample-input/storage-class-
samples/storage-class-csi.yaml.templ ./storage-class-basic.yaml
[netapp-user@rhel’ trident-installer]$ vi storage-class-basic.yaml

S. ME—WAAH IIEREITHREE « BRICHIEIIMER « 1§ TbackendType EEEAFRIZNRTE - BH
ATREBREAE  WEXREREDEPSE -

apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:

name: basic-csi
provisioner: csi.trident.netapp.io
parameters:

backendType: "ontap-nas"

()  mitsREsT—Ea% (FSTypel MR o ITAIENFSEIBRIL -
6. 377 oo LRI HER) -

[netapp-user@rhel’ trident-installer]$ oc create -f storage-class-
basic.yaml
storageclass.storage.k8s.io/basic-csi created

7. BUEFERZE  CRARUE—EREHIREES (PVe) < &B—fE TPVC-base.yaml) HEZXEHEH
R FE SR G 8 A RAITUEBN(E
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[netapp-user@rhel’7 trident-installer]$ cp sample-input/pvc-samples/pvc-
basic.yaml ./

[netapp-user@rhel’ trident-installer]$ vi pvc-basic.yaml

8. ME— R IILIESEITRVIREE « BHEMR [MEAFRMNBME) BUNSHIEZIIMEL - ERLIREEEENT
FEHTER - E—F BHFIPVCER °

kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: basic
spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 1Gi

storageClassName: basic-csi

9. fEM Toc"sF < EIPVC » {RFAMEIERMREX/NNE « BUFEERE LR « EILERIUESTR
RERERER o

[netapp-user@rhel’ trident-installer]$ oc create -f pvc-basic.yaml
persistentvolumeclaim/basic created

[netapp-user@rhel’ trident-installer]$ oc get pvc

NAME STATUS VOLUME CAPACITY
ACCESS MODES STORAGECLASS AGE
basic Bound

pvc-b4370d37-0fa4-4cl7-bd86-94£96c94b42d

RWO basic-csi 7s

1Gi

NetApp ONTAP 3ZIEiSCSI4EAE

on

E 2B NetApp ONTAP ZIR#FRFE T TridentE S ~ BV AR B - UERFETFARETEN

1. T%ﬁﬁ@ﬁ%@%ﬁéﬁx#qﬂﬁ Fshame-INPUT] B2 EHIEE B IHIEZE o HHONTAP {£FEISCSIFINetApp

SR A1 backender-ontap - san - json] EREXINCHWITIEELE - REREZIER °

[netapp-user@rhel’ trident-installer]$ cp sample-input/backends-
samples/ontap-san/backend-ontap-san.json ./

[netapp-user@rhel’ trident-installer]$ vi backend-ontap-san.json
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. #RERIIEREZE PRI IELIF ~ dataLIF ~ SVM ~ EARELBIZIEE o

"version": 1,

"storageDriverName": "ontap-san",
"managementLIF": "172.21.224.201",
"dataLIF": "10.61.181.240",

"svm": "trident svm",

"username": "admin",

"password": "password"

3. FEEERIGEREMAENIER T « T ML REILE BRI o

[netapp-user@rhel7 trident-installer]$ ./tridentctl -n trident create
backend -f backend-ontap-san.json

et b e e e

e o o — +

| NAME | STORAGE DRIVER | UulbD

| STATE | VOLUMES |

o o

e et t-—— to———————- +

| ontapsan 10.61.181.241 | ontap-san | 6788533c-7fea-4a35-b797-
fb9bb3322b91 | online | 0 |

et ittt e et

Rt bt e F—————— o +

4. BURKZE - CUTERERTHEFE - MERIE—X - BRMABRRP AR HFEENFFRIIER
#Hh - FEEREI TR « WETVERRE - URMFTEIINR IR o

[netapp-user@rhel’7 trident-installer]$ cp sample-input/storage-class-
samples/storage-class-csi.yaml.templ ./storage-class-basic.yaml
[netapp-user@rhel’7 trident-installer]$ vi storage-class-basic.yaml

S. M—WAAHIIERETHREE « RICHIEIIMNER « 1§ TbackendType EEEAFRIZNRTE - BFH
ATRBEE - IWESRERESEPSE -
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apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:

name: basic-csi
provisioner: csi.trident.netapp.io
parameters:

backendType: "ontap-san"

@ EUIAERFESR T —ERA FSTypes BYERMRIL o EISCSIRIRT - ILEFTRESFHE
BILInuxIERRFLER (XFS ~ extdF) ~ AIMIFRLAARFFOpenShift RE ZERRIER R -

6. H1T Toc"an < LUEILEFERR o

[netapp-user@rhel’ trident-installer]$ oc create -f storage-class-
basic.yaml
storageclass.storage.k8s.io/basic-csi created

7. BIRFERNZE - EUAERIUE—EFEHIREEES (PVe) < EF—{@ TPVC-base.yaml) HEZEHA) -
M AIE S A A RAITULENF o

[netapp-user@rhel7 trident-installer]$ cp sample-input/pvc-samples/pvc-—
basic.yaml ./
[netapp-user@rhel7 trident-installer]$ vi pvc-basic.yaml

8. ME—\EIIEEZREITHAREE « @R TRHFERNSE MAUSBIREILAREAL o S URBEEREN T
EEEHEKR - E—FPBEIPVCEE °

kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: basic
spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 1Gi
storageClassName: basic-csi

9. £ Toc"dr < EILPVC ° HATEIMNFHEAMIRE X/ NTE « BIUFEASERE—LERRE « RILERIUTE MR
RERERR o
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[netapp-user@rhel’ trident-installer]$ oc create -f pvc-basic.yaml
persistentvolumeclaim/basic created

[netapp-user@rhel’ trident-installer]$ oc get pvc

NAME STATUS VOLUME CAPACITY
ACCESS MODES STORAGECLASS AGE

basic Bound pvc-T7ceaclba-0189-43¢c7-8£98-094719f7956¢C 1Gi

RWO basic-csi 3s

% $2iSCSI4HAENetApp Element

EERATridentf2NetApp Element STIRINAENE S ~ AR B « UERERISCSHERIGEL#EFRAE
1738 -

1. THNLZEREXHETE Tshame-INPUT] ERIZRE B HIEIHIEEE - ENetApp Element A{HEISCSI
M E R ~ 557% backend-solidfire.json) 1ERENFNEHWTIEREE « SABREIEE -

[netapp-user@rhel’ trident-installer]$ cp sample-input/backends-
samples/solidfire/backend-solidfire.json ./
[netapp-user@rhel7 trident-installer]$ vi ./backend-solidfire.json

a. #REE TimEs) 1T ERYEAE « ZBEEHMIMVIPE °
b. 45%& TVIP) & °

"version": 1,
"storageDriverName": "solidfire-san",
"Endpoint": "https://trident:password@l172.21.224.150/json-
rpc/8.0",
"SVIP": "10.61.180.200:3260",
"TenantName": "trident",
"Types": [{"Type": "Bronze", "Qos": {"minIOPS": 1000, "maxIOPS":
2000, "burstIOPS": 4000}},
{"Type": "Silver", "Qos": {"minIOPS": 4000, "maxIOPS":
6000, "burstIOPS": 8000}},
{"Type": "Gold", "Qos": {"minIOPS": 6000, "maxIOPS":

8000, "burstIOPS": 10000}}1]
}

2. EEERIRERZMARNBERT « T IS REBILEHE AR
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[netapp-user@rhel’ trident-installer]$ ./tridentctl -n trident create
backend -f backend-solidfire.json

E frosssssammmasae=s
fes========scscsessssossssssss==ss=sa=s fem=m==== fos======= 4

| NAME | STORAGE DRIVER | UUID

| STATE | VOLUMES |

e e

o fomm - fomm - +

| solidfire 10.61.180.200 | solidfire-san | b90783ece-e0c9-49af-8d26-
3ea87ce?2efdf | online | 0 |

Fmm fomm e

fessmssee s se s o s s s e e fremem==== fossmmm=== I

3 BiUBmZE « B RERERIUEFER - GRIE—K 8O\ A BRI E A HHRENEFEIIESR
#Hh - BEERE TR « WETHVERRE - UWRMFTEZIINR IR o

[netapp-user@rhel’7 trident-installer]$ cp sample-input/storage-class-
samples/storage-class-csi.yaml.templ ./storage-class-basic.yaml
[netapp-user@rhel’ trident-installer]$ vi storage-class-basic.yaml

4. ME— R ILIESETRVAREE « BICIEILAVEL - i TbackendTypel EEZAEFREENRLE - 555
ATREBREAE  WEXREREDEPSE -

apiVersion: storage.k8s.io/vl
kind: StorageClass
metadata:

name: basic-csi
provisioner: csi.trident.netapp.io
parameters:

backendType: "solidfire-san"

PSR ES T (B85 [FSType) HOMEMIML o FEISCSIEIT « IEPTRERIE
(D) WLnuxERAGEE (XFS -~ extd2) - tiaMRIL(E « MOpenShit AE EEMATIMRS
4 o

5. 1T Toc"sn T LUBILRETFEER

[netapp-user@rhel’ trident-installer]$ oc create -f storage-class-
basic.yaml
storageclass.storage.k8s.io/basic-csi created

6. EIfEFER 2R ~ MR ARUE—EREWMIREES (PVc) @B —fE TPVC-base.yaml) 1EZEH -
R FE BB E A RAITUEBN(F
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[netapp-user@rhel’7 trident-installer]$ cp sample-input/pvc-samples/pvc-
basic.yaml ./

[netapp-user@rhel’ trident-installer]$ vi pvc-basic.yaml

7. ME— RIS SREITRVAREE « RHEMR [MEFRMNBME) BUNSHIEZIIMELT - ERLIREEZEENT
FEHTER - E—F BHFIPVCER °

kind: PersistentVolumeClaim
apiVersion: vl
metadata:
name: basic
spec:
accessModes:
- ReadWriteOnce
resources:
requests:
storage: 1Gi

storageClassName: basic-csi

8. {3 Toc"sF < EIPVC » {RFAMEYMERMREX/NMNE  BUFEAERTE LR « EILERIUESTR
RERERER o

[netapp-user@rhel’ trident-installer]$ oc create -f pvc-basic.yaml
persistentvolumeclaim/basic created

[netapp-user@rhel’ trident-installer]$ oc get pvc

NAME STATUS VOLUME CAPACITY
ACCESS MODES STORAGECLASS AGE

basic Bound pvc-3445b5cc-df24-453d-ale6-b484e874349d 1Gi

RWO basic-csi 5s
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